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(54) DEVICE FOR COOLING HIGH-TEMPERATURE STEEL SHEET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent 
the generation of thermal strain which is 
generated on a steel sheet after cooling 
at the time of cooling a high-temp, steel 
sheet which is hot-rolled by making the 
contribution of cooling ability of the upper 
surface and back surface of the steel 
sheet same and cooling the sheet so as 
to have the same temp, history on the 
upper and back surfaces. 
SOLUTION: A cooling device is composed 
so that restraining rolls 2, 3 are provided 
on both sides of the hot-rolled high- 
temp, steel sheet 1 at a constant pitch 
and upper nozzles 5 and lower nozzles 6 
for jetting cooling water toward the upper 
surface and back surface of the steel 
sheet are provided between the mutual 
restraining rolls. In such a case, the 

number of the lower nozzles 6 in the length direction of the steel sheet are more 
than the number of the upper nozzles 5 in the length direction of the steel sheet 
and the upper nozzles 5 and lower nozzles 6 are arranged so that the contact 
starting positions to the upper surface of the steel sheet of the cooling water 
which is jetted from the upper nozzles 5 are same as the contact starting 
positions to the back surface of the steel sheet of the cooling water which is 
jetted from the lower nozzles 6. 
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±ffi <fc LTFffl icifi] 5 Ac * ©±SIWJII 

©ftSPSBfCfc^T. 

&3/XJi/©§P3«££:fif6]©gUi. BrFE±g|5^iP/X;u 10 
©®«S£?jfa©&<fci9*>£<H8:B£n, ^LT. WE 

•r^.^«iisi&fia<!:. mifeTSP^ai/x^e.'ftit^n 

t&o. fifeTSi5?&aiyx;ni. tfcjt&fli©* 
u-yh/xvk sfMfRt5st-yx;k Rt^s 20 
7— yx;p$fc«xxu-/x;uT*s. tammum 

ismommitmm] 

[0 0 0 1] 
[0 0 0 2] 

JWBffiKS*l&ilHi©ttKtt. -KKflE 

sblt. *©»#+c»»ttea«fei;-*-n». «rfc. 30 

[0 0 0 3] M«««S»bfc«^lCtt. ffiffift©««X 

LfcHH£*?ttu sfl©««t^-«c»ai-r«fc»o 40 

[0 0 0 4] (1) ^188 5 8-8 6 9 0 4^&ffi : 2*fi 

u -y h^©yx*;^e.? ! feSfl7->rt(c^*$itWL. 

«S©»^l*fcl*tfT»»**StLftSir*KB (fit 
T. ftfr&ffil t^o) . 
[0 0 0 5] (2) ®mW6 1 - 1 5 3 2 3 5<t&l& : J¥ 

fiffi^ 2 o©^ai^Bii^->7'f >T*iiii^-ti'Tftin-r 

StCBSU Sl&©ft»«fiTtt±T©X'J 5/ K/XMU 50 
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[0 0 0 8] (5) #B§BB 6 3 - 1 6 8 2 1 5#&«:± 

tttf6ftfc/X;MC«t-3TH«*»flI'r**«6 (61T. 
*ffHSB5tv»5) . 
[0 0 0 9] 

fcMnw^ffa^tcioTt,. ffl«±TB©^fi«f*^ 

[0 0 10] W6. !MMI«®±BBK:*V>-ni, M«£ 
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««©TiBfflK:*HTtt. «5«k:«55«©»ai*l4. S 

^©^(Ccfc5&»fiLrt>»JffT#&U. ftot, ISfc© 

[0 0 11] fCT. Httfctt. ^©TBlCttT'Sfr 
»*©8tt**a**fcU Ufctt. Tffi©ftiPft£fi 
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L. SHSTBffiJTW:. «^Lfc»»*ttB-6lcflS©T 

[0 0 13] SI«T®©^8it^*±tf. Sfctf. Mfi± 
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$\<D®M\Z£.-dT\*. #ic±T*f^©^^fft>nT^ 
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[0 0 14] H6«. JI&iI&©»MS©±ffl*SJ:tfTffl 
£jjVTEIT*g. 07ti. ■£•©&©<;£ 0»£. IllX 

B©ftlfl!&atjR£|qUlc£0!&g#&-5„ 

[0 0 15] 0 8tt. ^ffiC7)±®*}J:U:TffilCfctt-5i i & 
i?*©&«tt!»£*T«i$:0T&3. H8*»&W&*»fc 

•6fl*»**l^©ttllbt©IHk:. yT^1-*Ol*n*< 
Sffif-St. CKO©36±-r*Ci*tSIBB*ffit:±« 

[0 0 16] H9C. »«©±ffi*J:tXT®lC*fUft» 

**t»«*w*f *. ««»j£#i5i©ttn©? , n*y 

<fc, CK9»£©H^£*-f. 19*b, ±E1**lSy 

[0 0 17] ^LfcfcfTafSl~4CJ3«-*. $«© 
±ffi *> <k tTFSi tc #T * $SJ«t« tefa n t> |q U T £> ■& *> 

[0 0 18] jfefftt*5K:*t>Ttt. 8«©±ffl<!:TE 

■*«S&D. £&. «£&©&8fc3fc*>, MtLhHfllt. 

V>Ttt. *Ofi^*lSUC«fll[3|t©!*»*<#«E , r*IS*. 
±Tffi©&a#7t:£&flf*Kte&<=>?\ ftoT. £#■© 

[0019] for, jnoawwBWtt, ±^Lfcraa 

fflfi©±ffitTffi<tO?&aiag^#Sr|q-(CL. M«©± 

*a««o»»«Eii*««i-*ctic**. 

[0 0 2 0] 

n&g i ice®©^ 



3 ) 4#H¥1 0- 1 6 6 0 2 3 

4 

TBCffl WNP*s*lff *fc»©±»»aiy sown* 
icfc^T. iWE»lfio±iic»-r*»ai«*IWItWE 

io a. fl}E±»»9yx;^6*»snfc»ai*o. WE 

&&B t «*h i; ic ft 5 «fc 3 icffig $ nx n s i t tc^m 

[0021] »*gj2«ce«©*wtt. WE±ss»»y 
xMi^x u -y h y vOi^a o . WETSM&ajy 

Ht7St- yx*;i/*fcttxyu-yx^ 

20 [0 0 2 2] 

«t&R9)T«. Hltt. £©f6W©*B®8l£J6»* 

T-e-©±TlCl*f©}t)J£ni-JU2, 3 fcf -y (« 
Atf 1 0 0 Onlfyf) TttRIi (#J*_tf2 0*&) ft(t 
6*1, »*d-^2, 3 ttftlMSIIWftif './•->£&: 

[0 0 2 3] J6)*D-;U2, 3 0>&ififfl5fB!©»Mfi±H 
Ml: (4. •WR»iS*l«l©±«t« p - JW» 6 TSitffl a 
30 ltfc±*X U 7 h y 5 jWRW 5 ftTfc 0 . t U 
T> H«TiB«K:tt. T»X«Jy hyX^6*», MKl 
©fi^lSjIC-^tf-yf 1 0 Ommfcf-y^) 

■3fl«iofi¥*ifijt:**M Mx.\ib¥\) ®\zWM<b 

[0024] ±gpxu7 hyx*;i/5^e>. ^ja«2 0o 

0 l/m ! min ©ft©7K£^R 1 ©±®(C8!tL, TaPX 
U-y bSX)l>6fri, mZ-lil 4 0 0 l/m ! min ©» 

o*e«s i ©TStci^ttT«wrs„ 

[0 0 2 5] ±gRX'Jy hyX^5*5«fctTFa5X'J7 h 
40 y X)l 6 ©firS*3 J: ^ y 6 

(i) ±a5xu -y hyx;p 5 nfc»ai**«MS 
6^e«W$tifc?&ai7K^»«l©Tffitc»fi4*MJ6-r 

[0026] (2) ««i©±iB*±tnMBc»-ra»a 

IE*. Wft. S?ffil^&^ > y->*ffijaLfct^l:S 

so Tffl©»ai*v\*7>x-r*j;-5i:. ±gpx u -y h y X'JU 
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[0 0 2 7] (3) &3't , ©i8ffil©±ffi£:Tffi©SB5i& 

©ftH]*©ifci£tiigTa. JBB?M&i&«*$M&a«. m 

B«l©ft**lfil»C5ME111-*. ffl 

[0 0 2 8] }6)^D-;HWlCffiH$nT^-S±ffli 
x 'J -y h / X^tTgPx u 7 h y x*;i/t ©Jt^ti, 

XJHi«K:EllSnTl»«HfJSBfW>S:i»«E«ffl^- 

te#i8sti*at, >xtt*3<ktfif§8M4©«j&fr 
6. &Stt±tc8i::-r5&£ttfc^. 20 

[0029] a2ii, c<o^m<Dmm<Dm2mmmmi 

*TWmr&Z. 0 2lc^1-«k'5(c 1 Sf5 2??j!ig<i<$© 
ggCfcl^Ttt. ft*D-^2. 3 ©S*afflSffl©£« 

0, TSfi^ai/XJI/tbT. 7 
(Sjlw-^bf75 1 (0J;Uf 1 0 0mmtf75 1 ) T. 
2fl*UC*80<] («Atf5M) R»6nftnf8ai, R 
« 8 a ©#* ©±g|5(Cfflffi 1 ©TffilCfittTt&tt ^nfc 
«*8 b t*»Sft*W*ft*R«55^— / X*8#E 
I*tlTl»5M. ^I*j5g^«©ggtfflit-rs. 30 
[0 0 3 0] 1 £&tr _hT 1 *t©*£&*I©}<ij:£ D - 

jp2, 3©fta«sn©. «*±ffi«i::tt. 

(6)©±Sftffl|D-jU^e,TiSffliJa--'HC(6]ttfc±gPX 'J 7 
h/yOWStfttttSttTi^cttt. IB l HffiS8«©8 

[0 0 3 1] ?>7-7l*!©&iil7Ktt. #f#^Rf7S 
7— yX;l'8©zkt| 5 l::$:LT^-5R^8 a^<=>#1?8 b 

[0 0 3 2] ±gRX'J7 hyX^5*J:tf»*#*n» 40 

7$t-y x> 8 ©fig* y X)Vfr ©j^ai*© 
ssft$. ^©iotctxiHg-r-s. 

(1) J:S|5X 'J 7 h J X)l 5 a» 
l©±ffilcg(tt*HJ&TSfi@t. Wft*R»5S^ 

- y /C;i- 8 1 ©Tasted 

iHtt-rsttHi^w-tcaftA^Jw. ±8Rx'j7hy 

XMU 5 * *Hff 5 5 t-ZXJl/ 8 ©<4B£IH 

[0 0 3 3] (2) ffl®.\(»hm&&TSl : W\zn-?Z > -&i$ 
(£73. BPS. ««1 >*ffliiLfci*C* 50 
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®©^SI*V\'7>Xf S«k^lC. ±g)5X'J 7 hyx'^5 

aj*©*a*issr-5. 

[0 0 3 4] (3) #*?*>©«« l©±B£Tjfii:©8Ii 

ffl«l©J:T®-eW^tcr^J:^tc. 
±SRX'J7 KyX;i/5*. J*)3fED-;i4B5IW©ftaJ>/- 

>sicn@iESL. w«ft*n*5s^— yx>8*. 

««ft¥*lSllC4 WCflO««*l«HC 1 0 OnbT 7^T 
SEB"f -5. £©«fc5K. ifHtnt7 5t-yX^8 
£. tSt@^|6]«C 1 0 Ommfc^^T-ffiB-f -aSSte. 1 0 

[0 0 3 5] ±»XUv hyX^5t»fffttR 
f55t- yXJU8<fc©J±^te. fcfttcfc^TffiittcK: 
£T5ii*iT*4. »«#tR«73^-yx*;I/8tt 

«ceiisnTv»*et*. «3fM&ss»m©^-tt« 

[0 0 3 6] @3fi. ^©%W©»g©^3Hi5gffi«$ 
^-TlftB^0T*a. S3lC^1-J:^tC. S8 3SHj5&!Kfil© 
8Si:*KTH }6i*D-;i/2, 3 ©&*&ffl5ia©3Hg 
TBffliJlc. T8Bft£PyxMI/£:LT. n**»6*t»ltL 
7 5 7— tt©*SitT§3« 1 £#£Pf 3 Rf ? 5 ±- J X 
)l9tft> «tl^(6]lC-^hf7^ («9JA«7 Oinmtf75 1 ) 

[0 0 3 71 WS1 *««»±T 1 **©«&*&©}«]£ o - 
;P2, 3©&*afflSHf]©. ffl«±Sft(ctt. PfiffiiSlTj 
lflj©±8fE«a-^*>6T*ffin-;ncifiiWfc±»X'J-y 

[0 0 3 8] Jifipxu 7 hyx;i/5^e. ^Jx.ti2 0 0 

0 l/m ! min ©S©7k4«fi 1 ©±®{C8iEU. Hf? 
5t-yX;i/9*^, 0iJAtt'2 10 0 1 /m ! min ©* 
(D*Zm®. 1 ©TEtC|6j^«»-r-5. 
[0 0 3 9] ±g)5X'J 7 hyx';U5*$J;0:R , g7 5±- 
yx*^9©(4B43i^yX;^6©?&«I*©Si£SS;. 
^©J;-5tcUTIiS1"-5. 

(1) ±BPX U 7 h y X)V 5 *»6«»Snfc»»*«««l« 
l©±®(C«tt$BS^'ra{4@ ( i:, /X* 

SttBt*«H-tC&aj:5C. ±SI5XU7 hyXJI/5*3 

«t 7$t-y X)v 9 ©fissriss-r s. 

[0 0 4 0] (2) *«l©±iB*JJ:trFiBlc»-r*»ai 
W6. S3«l^#i l fei|17->$:jliiLfci:#(^ 

i©ftWA'7>xt5<t5i:, ±ax'j 7 hyXJi/5 
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[0 0 4 1] (3) »»+0««10>±iBi:Tffi®SffiB 

«i<d±TSt#Wc&£<*:5(;:, #J;Ui, ±9X'J7 

EBU n*55^-yX^9*, ««0««*fil:7 
0 mmfc! y ^TflSfi* K 7 WEBT 
[0 0 4 2] Rf7^t-;X^9^ «tg^f^I(C7 0 10 
■Kv^TEBTaaatt, 7 Omfcfy^£TF£Tft 

[0 0 4 3] &*5, ±»XU^h/^5tnf75t 
J&fittttlr*. 

[0 0 4 4] B4I*. ^C05!M©Kfi©IB4||jSgSi«^ 20 
?RTttWBT*3. m4\Z^t^O\Z, nuxtttttt® 

*«H«RO*«*lR»c-Stfy^ (0J*.tf2 0 0mm tfy 

RWSttT^*jSW<« 1 3gJS!fi«©«B<!:ffl»T*. 
[0 0 4 5] M«i**tr±Ti»©a»lio»*n- 

yx;u5*<KttsnTi^^ttt, s i m&Wfcomm 30 

[0 0 4 6] ±«XUy h/X;U5*>6, M*.tf2 0 0 
0 1/m 1 min <©a<7)7K&fl« 1 ©±ffitC8ft U X^l/ 
-/X)V \ 0*>S, #JxJf 3 0 0 0 1 rain ©SO 
l oTBi:SW»t«. 

[0047] ±»xu 7 h/xjU5*3<ti;xyi/-y x 

(i) ±au>jy hyxju5*s«»snfc»a**««is 40 
KDtmizmi&zMtetmmt, xyi/-;xjno 

&mttfmvizu2>&o\z. i»xu >y h/x;u5*><fc 
^x/i/-/x'jn ooag^ia^-r^o 

[0 0 4 8] (2) 8«l<&±ffi*5<fc^Bt::»T*»» 

umm) ttMLtTBTH-tfcu ±t®^ 

It^o 50 
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[0049] (3) &ni*<Dmfoi(D±mtTm<DmmM 
i<D±Tmrttmztez>&o\z, mx\i. ±»xuyh 

y X;U 5 a -JI/«IB©»97- >S(c 1 <1E§ 
L, X7l/-/X'JH0^ KlffiCDffiB*|RlJC2 0 0mm 
tf ? ^TJi.^fi**rt \Z 8 MEBT *. 
[0 0 5 0] X71/-7XVH OS, ««*^^2 0 0 
mmfcf^^TEST^aa«, 2 0 Ommhf yfHTttft 

[oosi] ±»xu >y hyx;i/5<hxyu—y 
swr**. x^-;x;n o«»tcEBsnT^*s 

[0 0 5 2] @5te, CC7)%0jOgg©m5HSgai«S 
*TKWHT*«. HSfciRTcfciic. M.5 3GKB&® 
g@lc£^Tte, 2. 3 0§affl5ra^ffi 

[0053] *?ur/x;h ift> ^co±®ic, 8?«o> 

fifi*fa£5 Ommtfyf-T. ft^lftKS 0-1 0 0mm 
fcT >y ^T=F*R \zmtt> tlft J X)Vfr MR IK 

[0 0 5 4] 3C0#jfi*BSW©««±ffi 
fl£l*. fl««ta!*fiI0>±SS« n - 5 TtftffiiJ d — Jl/ 
fcfiW-fc±»X U y h J X)l Sffm-tZftX^ZZt 
tt, SB 1 t^«Tft*. 

[0 0 5 5] ±«U'J y hyx;u5^<=>, «A«2 0 0 
0 l/m ! min <&B<0#£MR 1 <&±ffl£«EU 

lfr£, 3 6 0 0 1 /m 2 min OftO* 

zmm i cDTSic^ttTisw-r^o 

[0 0 5 6] ±»XU v h/X)U5&&ZS£KfiL/X)l 

xoizbxmm-r^o 

(i) ±ax»jyhyx;i/5^s«»$nfc»ai*^MS 

Mi/X'JH KOttBSrWS-r*. 
[0 0 5 7] (2) H«l<0±ffi*5J:irFffiH#-r*»ai 

&g*, ««i*<»»a7->*iiaLfct*jc« 

^n*^* (tUMS) *««±TffiTRI-t&b, ±T 
[0 0 5 8] (3) »ffl*0M«l<D±ffi£TB£©Sffi 
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[0 0 5 9] ^H^/X)lll(D/X)l^y^(DTm^ >x^>Xl4^< UZ>* 

5 Qmntbfzm&te. 5 Ommfcf yTSkTblTtltt* CV> [0 0 6 1 ] 

3tt*>&T**. (1) Bl«CSftBliafi!B«©KB^, *S4. 5m, 

[0060] ±j$i/fc±»xu ^ hy x;i/5tc» s$30m, 2 5m(Dmmmm^<oMumwi^. 4 

ffifUCtt£T*Ci*<T£*. /X;Wt*K:»W*B [0 0 6 2] 

JttfCn-^ : 1 0 0mmtf^^T2 0*& 

±gfU ijyh/ : ftJWA- >»fc 1 til 

TSflX'J y h/X;i/ : >flHC««*ftk: 1 0 OoKyfTMlfif 

ft£fl7k«S« : ±SflX U7h;x^ 2 0 0 0 1 /m f min 
T9U U y h / X)V 1 4 0 0 1 /m ! min 
ft»ilH9*J:tf?&»^»7LT^^2 08>*iig&<ZX ft *«lE*nfc. ffi^OCgOift «fi4. 5m*ifc 

m^^m^t^^cDm^umtm&umtcom [0063] (2) ±eo> ^i?ii;i-ffio»WEffi»oi« 

»»S9Ttt8 5 0^+0^-3 0tT^o/:O(:» El 2 icSUfcfB 2 %imWi<0%Mfc* 4 0m 

Jfej^D — )V : 1 0 0mmtfy^T2 Offl. 

jlspx u y h j X)v : >»£ 1 <@ 

Tspmtti* n w 7 = t-;x;i/ &&mv->mzfomJifaiz 1 o ommtfy 

^^JtK«W* : ±SBX 'J7h/^ 2 0 0 0 1 /m 2 min 

T»»ff(*€rPJ«7^^-y : lOOOl /m 2 min 

»aaBa*3cfctf»ai*«»7bT*^2 o»«ia»a), « awjEsnt. ««*iniocjEoa«. ««4. 5m& 

«©affifiK»#*affiflSttT«£tfc. £0 3mmO±*l:fl&±fit)"Cft-Dfc. 

H*ROfi«*rat«ft¥*lftO«!a»*i»ft**i© 30 [0 0 6 4] (3) ±EU) ^U^ffiO&IHEffi&OK 

?&2SiiffTte 8 5 0*0+0*0-3 OTCTffcofcatC i&«M££* H 3 {CSLfcffi 3^3Sfiffifi|COSSBlC, 4 0m 

*TU »*3«T?tt5 2 0 , C+0 < C-2 OTCtftO, TvM p mCD^gTiiil^i* TE*frT»»l/fc. 

fa#u-)V : 1 0 0mmt?y^T2 OJfi 

y $ i-~ / X)V : >»K:«**rtK: 7 Ommfcf y^-tfPISft 

ftffl**!*!; : ±SU U-yh/X* 2 0 0 0 1 /m 2 min 

Tan^7^±-/X;U 2 10 0 1 /m 2 min 
»9«tt*±W»»3*«*7bT^S2 0»«ji««), •! 40 3W»anfc. fi«*|nI<7)CR0att, fi«4. 5m£>fc 

«s©««^i:fi¥^©»iafiSi:aflia*t©3i [0065] (4) ±e(d tfflv^&<DmmE.m'&<D& 

ffi, »aU9TB8 5 00+0*0-3 0 OT<feo£<Z)t;:*t fifltt£* H4lCSbfc»4||JfiJ8ttOSHH, 4 0m 
U »ai»ttt5 2 0C+0t:-2 0 , Ctfe0, pm(2iI£T>Ii§£-£> TE*frT?WJLfc. 

: 1 0 0mmtf7^T2 0*1 
±gPX U y h J X)l : >»£ 1 fl 

^[S]iC8^i] 

ft£fl*Wtt :±U*Vyh/X)V 2 0 0 0 1 /m J min 



11 



( 7 ) 



TSPX^U-y X)V 3 0 0 0 1 /m 1 



12 



1 1 n 



*<, »fiIlifITtt8 5 0t+ Ot:- 3 0 , CT*^feCD(C*f 



10-166023 



4. Smifc 



[0 0 6 6] (5) ±E(1) tlRli;Tfj£<0»mjE]li*©i« 
flfltt*. 0 5tC^L/fcS5mififfifi|O8BlC, 4 0m 
pm<7>i£«TiIiI£i*\ TE*frTftlflLfc. 
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1 0 Ommfcfy^T 2 0*fi 

[S](C5 0-1 0 OmfcTy^O^Att 
ft£P7KTO* : ±ffiX U y h / X> 2 0 0 0 1 /m l min 
TSPxy^-y XMU 3 6 0 0 1 /m ? min 

[0 0 7 1 ] *fc. COttlB"C»»Lfc««±iBtTffi 

(h^H^aiifTl 0 0 0^+0^-3 OTCTfcofc® 

»aiatc*^T«, 5 5 0^+0^-8 5t:ic 

£#tt, «B*[Rl©CE0a*<8 0nm<h^:*<^T* 
[0 0 7 2] 

sans. 

[HHoflWttKH] 

[01] c©5EW©8B©*l^flS!8«t«-rRWHT 



u »»*-ctt5 2or+or-2 o^fctto. franc 

aWISnfc. ««*«®CE0»i. CM4. Smfcfc 
0 3mmO±*tCflA:±E0T»^fc. 
[0 0 6 7] [Jt«*H gftflU) fc»r*itlM1iU 
T* Hi OfciRTJi'S*;:. 1 **AfT*©±TIC 1 

U7h/x>i 5t»*yx;n 6*«tttt6ti» AST 

[0 0 6 8] KK4. 5m, g^30m, J?£25mm<£> 
»mEffift©Sfi*H«** C(7)g[l(C3 6mpmWlS 

2 0 0 0 1 /m ! min tf)*<7)frSJzk£A«S® K# 
J&U T8ttffln-;i/ifi»Jc»W-6nfc«*y XJH 6T 

[0 0 6 9] *-<BH6*. ««<2±ffiffl£Tffiffl<hTgft 
7tt, □-;i/WO**Wtct8:g$nTi/^OT, fr£P;K 

[0 0 7 0] ^CT\ T«XUyh/30H 7 0liB£ 
9*®tt**iMnStf fc*«, TfflX U y h J X)V 1 7 (7) 
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[0 3] C©£W®8H©!6 3*««tt**-rKWH-r 

[04] C(05EW©«iB©»4*ai«l8S*-rKWH-C 
ft*. 

[0 5] C©«WO»BO«5*«5JB«*w-rittWHT 

[0 6] EESB^©fl«%^9lb^lK©MIESS^KS 
©figffig 0 Tft -5 . 
50 [0 7] EKjafc©«tt£»*PLfcR©«£©CR0ft 



( 8 ) 



13 

[0 9] «Co±iB«J:crFIBK:»b»«*3»tlMk«H 

So 

[010] Jt««oKB**-rittMHT**. 

1 IBS 

2 ftufcn-;p 

3 «i*n-;p 

5 ±»xu* K/xMu 



«fB8¥ 1 0 - 1 6 6 0 2 3 
14 



6 TttXVvbSXfr 

7 ?>^7 

8 if(^Hf7 = t-;« 

9 Rf7^t-/X^ 

10 x^i/-yx^ 

11 M«yx^ 

12 OK#y?X 

13 XU7 hyx> 

14 yx';i/ 

io is ±M*VvV;X)i 
16 

17 T»*>J-y b/X)l 



1] 



&g r£ , 

3 6 6 6 6 6 3 



[@3] 



[02] 





3 9 9 



[04] 




[05] 



o 



2~ 


♦ 






^2 


'a. 













[0 7] 




&IS¥ 1 0 - 1 6 6 0 2 3 




(so int. ci. 6 mmm 

1/14 

C21D 9/52 102 
9/573 101 

<72>5MH# m 

JKft»=FftBaKA.Ort-Til*2# B 

<72)KW# #± Kit 

JK«»=F«BaKA©rt-TBl#2# B 

m)%w% mm xk 

JiCMfB=FttfflE;itl©l*!-T@ 1 # 2 *| B 



F I 

1/14 Z 
C21D 9/52 102 

9/573 101 Z 

JK*»=FftfflK2l©l*i-TBl#2# B 



